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(54) FINGERPRINT READER AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely read the 
irregular form of a fingerprint with a simple circuit 
structure by forming a capacitor by a sensor electrode 
part having a plurality of electrodes whose surfaces are 
covered with a dielectric layer having a prescribed 
thickness, and a specimen making contact with the 
surface of the sensor electrode part, and detecting the 
voltage by an accumulated charge as the differential 
amplified output from the electrodes. 
SOLUTION: A plurality of sensor electrodes 3 (3A1-3An) 
formed on a semiconductor substrate are two- 
dimensionally arranged in a matrix, and a dielectric layer 
consisting of a thin film having an uniform thickness is 
laminated on the electrode surfaces to form a sensor 
surface 1 2. A line reading circuit selects a pair of 
adjacent sensor electrodes 3An and 3A(n+1 ) by 
switching change-over in the read of a voltage. The 
respective sensor electrode 3An and 3A(n+1) are 
connected to a data line to apply a voltage to the 

electrodes. Thus, a capacitor is formed by the electrodes 3An and 3A(n+1) and a specimen 
making contact with the surface of the sensor electrode part, and the voltage by the charge 
accumulated in the capacitor is inputted to a differential amplifying circuit to provide a 
differential signal output 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
. rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



4 ' 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



a9)H#Hwiw op) 



ttH¥H -118415 

(43)4»BB ¥tSll*P(1999)4fl30B 



(SDInta* 
GO IB 7/28 
G0 6T 7700 . . 
1/00 



FI 

GO IB 7/28 
G 0 6 F 15/62 
15/64 



<21)fll«H» 


WHT9-279189 


(71)tiJllA 


000002185 










^9^(1997)10^133 




JCBaSfiJHBJtflJII « TB 7 «35^ 






(72)5MB# 


ALU 








ncK«a»iK4ta;ii s tb 7 *35-^yx— 














(725»W* 










jwcasfljiiratia/ii 6 tb 7 «&*y 














(72)56ffl# 


/Mil ff» 








jUCNUflEttttM 6 TB 7#S&*y=- 














(74)ftSA 


H22 AS 



(67) 

[HUH] «*<i:*fifc(r**)W»K-e««c©»««rW*-l» 



SRI' 




SIST 



3 JiST ; 



1 

tc £ -5t« ? C fc i. •} $ h,S * >■> « 

*g5fc> 

SR 1 <OJkE«SXV^ RS8 1 ©»&U: 5 * 2 0_fcE 

E sr i aim 2 ® «*f * 5>Sftit« r fc * 

Wi.' 

i-sT^vfvfir^u. -fcE«EE«*Wfc:J:oTJb 

■MIC J:ox±Ba ^fyfXttllE^Ea 
. ^Tfr* 1 £;S«T5ifclcj;92*3Hfc±E*ffi%_tE 

' =>1?V1H7Jffi;tttt£$ri&ti5-f5 r i «r#fttfc-$-;5«8t 
J:E» 1 RtFSS 2.«0*®c:*S; C-C* h,-?*vtfcf* fcfr* « 

??#ajBo£E=« >^ fc , 

U E£*=» ^ >*a.T*_b£J[l l JttfSS 2 ©WSlcStflD 

'fS'^fc, 

S>ift*,*<CJ/*fc£JW-, -tem* fc±Eir >■!>-*«* 

_hI3#K= i^^cpv vr*u»»*»«1--5 £ fc »c J: ?> m 
$*,fc±E*W*-hEs:^i'-»lc£KLX. ^E*4v 
fc-tEm»K J: 5±E= X9*^-!K0a^«ESr«tii-t5 
r fc fc M»s*9U fcE*©»#Wfc 9 jftB. 

>*eBOTLT3«WlU JbESKfettW(cJ:<>T_bE« 



(2) 1 1—118415 

' 2 . 

»«?*«ro^*»*>e,jg&. #-a-j.]:KS5ixtf&2©a 

T*ifc%W»fc-f5a**HClB««5l§$tSB5t5S ' 

So 

. »5w>*afcufcfct. a 7* 

10 EX*^l4AA*tSiKi-*A^«)»it.^-1 , y9 i fci:A 
* « Z fc fc4M* fc 1-3 a#S 4 REfteftttKtt 5 35 

c. 

tM#*si EM*jifc«k0M&tniitt*««>sM 

fcFr£K£©et«#Sfc: £-0X9. bZ.k\z£i) 

Sir Wcgftfe $ * 5 » >f 

±E««lCteSi*BlJO'r««ffie3fflI^7 t 3'7'fc r 
1 OiE^KawSRJff 1 © 5 Sf 2 «9JiE 

20 SgSl£ii*jfctti*y-3'7 , fc. 

iEfltffifciE-fevf-ttStt^itaafcS&lfei-S 
«tj£fctio-C±E=V7*^-!>-Sr»ftl^ iffi^Esv 
9* VD-StfXIS-fcEa j^x?- Sr5£« U T±E»ffl«5ls: 
■fcoTiEfcWIcjS&fc-LEiP 1 2©««0±E 

a^i»Efra»i«ffluT»iii-r5 - 1 ?sr»iftfc-r5JSitt 

SO n^^^^-^-^^^^fc. 

«Wft«^o5i-E= ^x^f- fc -tEa >f-lC«E«r 
SJiD-T ZKEEEmxT- y 3" fc » 

iE^-E=« V7fviJ-XttJ:E=i ^^l^iKc**.*,^** 

J:Ea X^Xfitafl; Lit fc # ft±E»ffia ^^i^iHl' 
MifcitfcMffiftJiEa^V-frfc^ffiU ±E^E=» 
>^*ft«L;tefc tl4±E=>^>-f C**.t,3ifc 
40 «ffifciE*HB=^i'iH£aE^S*W#E*-7 l S'?' 
^> 

J;Ea ^9 , V"9 J lc*ESiT.5^E«Bft ± *«E4r±E 
•fe^f-Mffitci'rPTttlil-faiayjkffittdl^^yT'fc 4: 

.^cte^SJ^smEERcw^^-^rfc, ■ 
-kE#E=V ^W^W-hEa ^^^2r?r b ^ 

so - fti&Mt s ifek^ t y y fc . 



(3) 

3 

±31= v^vf-fcawtut t * t±-k*a#R= -yf vine 
«*. e>h-t«W«r-h£= V^vlHw^E U JtE#E=» 
J'fXf-SrfltltVfc i t I2±E= v-t^IHcS A. 6>*vfc 

ife. 

[!f3fc=S9] J;E^ffl#IStt*^S'7'ri. 10 

±Effi »o«ai*^'r >-#KEy« Lfc-hE-trxtnisiss • 

V#K:E*ll$*v:fc-kElK6e5 7>f S'fcW 3e«5**4s' 

«tRIBi!?^tfe. . 20 
[00 0 1] 

IBM #T©JE#-e*Sf5£BL9Ii-5. 
[0 0 0 2 J *9!<0JR-r«ft«»» 
S^OSf (Si 3) 

(1) *l ©JSJBOJgffi (BU-BI8) 

(2) ^VSB&SHK'Dflljfc (H2-H8) 30 
(S) S*feco?B«©ttf£&TJR#*- 

(4) S5 2co|UEo^lfi (B9) , 

(5) Jg3<0|g%O^ffi (HI 01VB1 1) 

(e) feomfomm 

[0003J 
[0 00 4] 

S©*&&R5l!>SSlI: (WM^-231803) «J#«JKsixT 

[ 0 0 0 5 J B 1 2 t-^-f «C ,5 #«S*S«>ffi{S9(l5 
*> Mt 1 ftf y a V^tt&ffi 2 i»C»^afiS F 0>j§ 

cr-£ >-f-^S$ 3 U 50 



1-118415 

4 

[oooei mm^mw. 1 r±R*ff»4 sr*>f-® 

[000 7] w(Z>SH&\ B 1 3 d*-*- J: 5 lz«S<ota«a 
[0 0 0 8] 

a d ass i jesswea, -t vf-o»«iK%K»-ciiiaite 

rH^t£oT = Vf s vf-^)/h4<*S. i<0*S 
[0 0 0 9] *?t&t±£l±(Ol$L : t%&VXfl$tUZi>0 

syfe u i 5 1 t» *> 

•10 0 10] 

*v^«S«5t, 3!n<£*8!&Vl§ff«l©m*lw»2- 
[0011] 

(0 0 12J. (1) # 1 <£>!©Efc>®fflt 
El 2 twjttJC-r.SSB^^M— W*4rft-ura%+H l fc 
*S^T, l OI4^iCr*SSScRBt5$l«S:^U 

>^WSi 3 (3 A 1-3 

ai>) i^hy'^^^ks^Tciartit-c-to-fexih^ffi 



5 

[0 0 I 3] CO^, JSiRSH&!9£«l ofc*sv>-c 

«twE51J*H5-fe^att3 A 1 -3 A n \Z Z^Tv-J 

i ?-f voJg$tR&»> Sr35*rr S 1 # K, fflHttleJg 
1 3l£*OTFET(Fiel<i Effect Transistor) ^Tig 

«cfev>r»^-5— #o-fe>-i>-tt«3AnJtr/3A (n + 

i) §j»^.3a*iu-cas— #wfe^«S3 a 

n&1*3A (n + 1) Steffi $Jx*mA«ffi»1t«t 
[0 0 14] (2) 7-f>-R&*>|3S8<a**fifc 

S-f-fei'lJ-ffi 1 2±ol?W>^offi^^tSa-r5H3 
fc^.-T^'f ^iKStt) 088 2 2 i^oV^Tta S3 
[0 0 1 51 "ffete*>Sr3lCjj%i-i5l^ lr'f^co 
ta^Sr»Hi-*-57-l'va5l91alK2 2|*7 r -^»2 8X 
TJf2 4Sr*l ; , SDE5*-^»2 3XO t 2 4«r-tai^*vA 
2rSJ»*-f y?-2 5 it/ 2 6 t^L-Ctftfflffll Sf^fcR 
£> J-lfcaBKUMEBIK 2 7 <B£TO!j 2 8 RX&iXtl 2 9 
fc«ai-5i3tne**lTV>5. ^T-gft*i«[aI»2 
7 K toT#f-^« 2 3 2 4 2 8 

ttfr 3 0 i 5 #5 S i:#T-# 5, 
10 0 1 6 J 9-r>|iEffl91]gS2 2tt-feV1>-ffil 2H3S 
V>-C?-f ^J:lcfi^0r5-t^-^»ffi 3Al-3Aairf 
-*»2 3XW2 4C±oTffS*S.V«5fc»-eXV>» 
^tcilfcW**. -J-*te^»*)M-23»:ffl-^«)7 f -^* 

1 it. ^-h©#SfcttMo-fe>1^««3Ai. 3 A 

3s 3A2 (n-1) Srifc*Ji8«LTV^ 

nf4e«»7?fc5) . tft:9-f>'BE»!JliIK2 2rt^t 
jfc-J- 1, 5 -*of>-^» 2 4 fcl*s V >-OS) C < SEfeJg!**- 
t-stiSf^ElOa^VtC I 2 i, 9< VJ:ffl«Sfc 
fit«0-fe>ir««3 A2, 3A4. -3 A (2n) ft 

[o o i 7} HicMpawyBflDssj'f^c 1 lXtfc 

1 2 tt * 'f >D» 9 lie 2 2 O-fe ^iMtS 3 A 1 - 3 A 
7*-*»2 3SV2 4ttV>-fih,©*£J3*ft 1 6>*>s 



<ffrBS¥l 1-1 1 8 4 1 5 

6 

7* >RJBt»>IBB2 2 4r*Sli^b»*. 
[00 18] i^7 f -^iS2 3St;2 4tt^n?JX^W 
yf-swp lXVSWP 2Sr^LT«fi[VccjcSai-5 
fc*^ ^7fSWG 13KJSWG2 ft^-LT^9^ 

[0 0 19] 7^^S«Ktf E1K2 2tt«ESH*-|UL.*. 
ffJB»!35*l 3 03>!.^^9 L ^^§J*^.»-J:9g»*5ff5& 
10 0*VJh«g3 AnAV3A (n+1) ©ifftj83x1- 

B», ^«H#*gBfS2 7 i-feVf-at63An2fctf3A (n 
+ 1) fctCfco.TEK (A) 5 fc£»A£ElM 

©*fi£ft*-r. 

1 0 0 2 0 ] -ttth>%*7>( xSffifc 9 HES 2 2 ttttffSS* 
tBU^, ■fci'irBl 2©*^>f >±\z.Effl£h&'t>'-* 

S73A (n + 1) ftaHRL-C^'fS'^SWSnfi.tfS 
WS (n+1) !CJ:oT«-feXlJ-«aSAn35iV3A 
20 (n+1) ^i»2 3JtU ! 2 4K«5«*U-C, 

Brat t> ESS 2 2 <OS»i8«Eie& 2 7 OjEAA 2 8 &t*ft 
A^J 2 9 U ^ixldi 9-fe>"1M*«SAnjK.t53 

A (n+1) lci«2!MB-§-tn^7«r^5«t5K:*$iVT: 

[0 0 2 1] iCU04 (A) . \Z^^i\-ft7-< >Vtn *> 
@e 2 2<DBlttS-B4 (B) (C^yW VSe^tPEffi 2 
2 O^EIK4 0 Srfl^TRSB-f*,, 

[0022] 0 (CSSVT^i-J: 5 l-s gfttt 

«E12& 2 7 ©j£A2jfl|-eWtjEX* 2 8 ^» 2 3 2. 
30 V^yfSWP lSr^-Lr«jWVcc^!S»-t-Si:* 

«2 31=9^ >'i:0«a«B«0*i'-t>-«S3A2 (n- 
1) XV^BE*^«S3A2 (n'-l) itC»^feSffi 

lafcOTClSB^Siai'f^f-C s 

«flfHK4 0Tf± v SSflJs^^Cs lri^-l-^S 
WS 1 U:j;->>Ty-*i»2 3 tg«Xftlf«SttK«I*- 
*«:^4fy?SWGlls:J:-o-C7 f — ^»2 Sfi:^^ 

[0 0 2 3] JSI*KUT«!E«08S4 0«5«W)ffl-Ct±, 
• £ShltttSEK2 70A7s*2 9«r5 f -^*2 4StF^W 
y?SWP2 s»- 

*»#BISS& 2 : 7 OjEX^J '2 'a fcSESt**!.*^— 2 4 (= 

^^viwjKR^aiD^^f-mffiaAS (n-i) kjt 

f-mfi3Ai (2.n) afeOTC^SHr>:-}MWS8A2na.t* 
Sjfe3ESFbi0T^$it,5^S'>'f*>^C s 2* 

50 ^fc#E=!x^:>?-c'l.2*:3fc#J3&!i-So Sfelc^tfll 



(5) 



teW 5 ? 11-118415 



8 



lc tot ^7 v KtfMH D MUtttRI-* J: 5 ta **rci* 
[0 0 2 4] rr-CB5KSt7o-^t- K#tf06 



10 



tfSWP 2MW:SWS lXtfSWS 2Sr^V (EB6 
(a) ) ;CT5- ifciOTBAsyf^fC 8 l&t* 
C s Zttfl^Ea^/fC 1 1&U"C 1 2£«SKV 

c i i^c l 2tz\Ztt<ztie>&W&*c s i&vc 
s 2»irc 1 1 2fiC-C-tft-etWfeS^ 

(0 0 2 6] 



[0 0 2 7] 



[0 0 2 8] 



[0 0 2 9] 



CaiVcc- Qal 



CllVcc-Qll 



Ci2Vcc- &12 







(1) 






(2) 


★ 


★ [ft3] 


(3) 


•A- 


* [ft 4] 


U> 



[0 0 3 O] TRSH^tBWQ B 22fcO"Q « 

t0 0 3 1] Ifcfc^^^Vi^C » s 2 3£tF 

l:»Ea^tC 1 lRXtC I 2 605E»»s - 

s p 3 ;c^v>-c-^-r^^-swp iwswp 2 3eOTcs 
wsiivsws2«rt7 (El6.(b) ) ir-fSwiH: 
t^TM^yf^tC s l&i/c s 25fcT7I^E=^ 
T^f-C 1 l&tfC 1 2 4r*ave*^cr-^>f 

[0 0 3 2] *fc < X7 k ^^SP4^*5V^T^^y^-$W^30 
[00 34] 

. (C0I+CJI) V* -CelVcc 

v vJ 0 3 5] 

CilVce 



♦ G1KVSWG2^ (BBS (c) ) Icr^Cir^i 
WE=>^tC 1 iStfC 1 2K*jte>*Lft:SWQ 
1 2 0^.2rSfc«-rSe tlT^WSPB 

• tfSWS2&:f>' (H6 (e) ) lC-*-S£J:lCJ:9&£t 

[003 3] 
[»5] 



* * [»8] 

* m [»7i 



V. - 



(5) 



(6) 



(7) 



[0 0 3 6] 



] + 



*" * [*8] 



Vcc 



'- ( B ) 



t.0 0 3 7] \z£^x&&H*3z^m<Dm&z*>7 r zs , 
; Q*2~ (C*2+Cr2) Vb 



1 0 *0 4 01 



i QXj 'i 9] • !. . ' 



4 5 



(9.) 



Yb - 



Cs2V«e 
Ca2+C12 



(6) 



#ggs}El i - l l 8 4 1 S 
10 ■ 

(11) 



[0 04 2] 



Vfc - 



1 + 



C12 
Cs2 



* * Hfcl 2] 



Vet, 



•-.(12) 



10 0 4 3] ICtoX»$iv5^^J^cD?gg£=^ 

Qi 2iC,t5«EVb%b^tw33V^R^.i±li- 0 ?6ox 
St (8) (12) .fc9tttf?«EVa,&t*VMw£-3 

T-t^*x*dt='^9 i '>'1»'C s lRVC s 2«Oj£«§* 

t0 0 4 4] ftlC^S'T'S P 7j£*5V>Taj6&VbA. 
© H^7ttEE V a & WV b <0g»iHtttti27 * ttt*«^ 3 0 
±9K*-J&5. CWCj:9tt^«mBE*!>^WRTl«r 

(0045] 3 KLT-tr^-tf-iSl 2 co^'f ^-h(" 

fcV^TS^fr 5 "fe 3 A nXl£3 A (n+l) T?« 

T?»*»3'TV'*-C s lB-tfC s 2 ©frttJgifcyStfc 
[0 0 4 6] 55;»C9-f >BEStPlSSS2 2{CJ:a-fe>^S 

I0 0 4 7J ^ltaUEIBS2 2fc*SV>T 

ft&5*^tt*3AnRV3A (n+l) © 

sauMiic * 5ttj^*ttttii-5 ci t jc i-at 1 v# 

^•7-fe>-^«B3AlJlV2A2fcOt»T«BHl«lCt 

[0048] 4 5JS*E*EF jPffittBBK 

^ (ft) 4*«»V C cK|(Btti-5 

J: 3 ICXWy f-SWP 1 2tVS WP 2 

fcv -*V1TOB3 Al-SAnSrr— ^**2 4 

L-C-fe>-9^ffi 3 A 1 - 3 A n. fcttSVeefc £-DT3fc« 

[0 0 4 9] wsLp^x-yy (-.br) wy'fswpr 

it^SWP^ffiWti^^^SWS l~'SWSn&i-7 , 
fc-f5di:K:J:9» 'fe^lHlSS Al~3 Ant7«- • 

•^■-f ^4^»fcK«-j-5. ftte^wsv*' (e) -nm 
y s wg i RXfs wg 2 fcaJ-vfii-s i t ic J: 9 

*m 2 2 4 > KS* L.T^ » #E 1 

=r>f>f-C 1 ASTJC 1 B S-ftlt-i"*.' ' " ' "< 
[0050] W:^>f S WG 1 SCT'SWG 2 7 ' 

izhx > s^-r.sy^ (d) .^^f^sws l&tf'. 



10 »;t*-f yf2S £1*2 6 fe-tiV-eKf-^a 2 3 *SjE 
A27 2 8fc^BH"4J:5»r, *fc7 r -^i»2 4*SAA* 
• 2 9 J: 5 »-«-vetvKJ£-fS. d©*6*. » 

9 -g- 5 * 3 A 1 3 A 2 |C £ 5 t&fcWfc'Sril 

ftj««ufcflr*ai^so *ssftjf«s*82 7©m*j«i-y- 

3 0 A 5 'St 9 aii"^ t & S. 

[0 0 5 1] Jfcli-ei'-!)-*tB3A2S.CK3A3lroVv-r 

j"iro«3Ais.tf3 A2©s^ai*s 0 s-«saufc 
«u (e) -e^-fy'fsvs lfcsf-^irL-c 

. itfti9<eisiK2 Koxtt^iSkfL^yf-z sslt* 

2 6 **»Csr7«»>C-r5. ftK^-fSl'*' (f) Tff 
~#»2 SC^W^SWGlSr^t-ractlnJ: 

1 1 

[005 2] JfciCS^^y^SWG 1 4rd-7tCUfc 
ft, (g) TSft«»IiB2 7 ©XA-S 

ai^-fy^2 5feA^2 9^fiaEi-«i:5t=, £fc 
2 6 *!EA^ 2 8 iCftSfcf * * 5 C«D 9 «£» 
30 Jt-T*i#K % •fe>-^«t6 r 3A3fc«ifillW-5^'ry9 ! 'S 
W s 3 S-*^ LT-fc 3 A 3 %rr— 9 A 2 3 C 

&1g?tZ, iiV{=J:9-fe>"^*«3A2Kl*S*75a*« 
JE^^fttitgiaK 2 7 WjETOtJ 2 8 ItA* £*ts 
«S3 A3 (CiS»7*l«A«EE^AA* 2 9 \Z*j3&tl. 
iPi Ur-fe^«ffi3A2S.V3A3^W5«Eitrfia 

loos 3] SLT^mzhx^^^±\i*s^x^y^m 

, #3A3aT>8A4©ftB*«Hl**«ai-*-5fcM:. ft 
■ ©?/s^ (h) t^yfSWS2 6t7BLTt 
*0 '^1>-«S3A2fr? f -^J|l2 4i^«i9J!rr. -tU-tR 
«^-f § '( j ) WG 2 Srd-^C UTt* 
— >H 2 4 fc^? v Km<ftt:i-4 £ t KioT, 
V9*^C 1 2 .«M Lfc*. StF^ W yf-S WG 2 fc 
*7K:'r«: cktc£9-f f - : - !?».2 4l=fe0W5»*« 
9 B*<. ^tTjftom^ <-k) ■C^yf-' 
' . S WS 4 fr^£UTW-? J i«'3.A 4^r9 r -^»2 4 

' ic^j»t"-«i*ic;.'a5»*BBK2 ^bCoWSJmi^w' 



50 



4 



(7) 



11 



fc-fe 'sWm 3 A 3 RX* 3 A 4 a>mshtt\z £ zmwinys 
•loos 41 coip^ur^ ^rvjiic^Jfi^itE^r 

ESS 2 7 0 1E7^3 2 8 XT** A*7 2 9 \zm^3Xi0mT 

~ 3An|B!cC>W=>r>f C a !c£CS#Et&El" £ 

[0 0 5 6] *fc^51r>'ifWffi<DfS»*fj8^i~*K! 10 
iZ.mSbM^^T^>^nM3AtxRXf3A (n + 
1) ©rt, S-S-ro^V^Vf-ltffiS Anro^SrHriiSKl 
*«!iI2S2 7 colEA^] 2 8 HS&TS i $ IwUfcC t lc 
. icT, 0 8 (A) ic*-r<t 3 7 4-t >iMt^ 3 
A~3A (n + 1) BBT?±«tt*r|B!C<UT3S«tUfcS 

[0 0 5 6] 46.»cfi^ffl?3Sr»^i'5Ci:lcj:5B8 
(B) KJZ-t **— !?-^*»5i' N *4» 

0 8 (C) Kij?rrJ:5*2ff9 f -^Sr^5-i%^t 20 
S. 

[00 5 7] ( 3 ) SefeO»ffi©»^W»« 

JK9S1E1 oniBV^rtift^-fe^Bi 2±i=ftjfe& 
#L£-Ci£*& ^7^VBtSt!)iaB2 0trj:9 

IMS* 3 IBJ^SWMkORfl:**-^ ^«:H*tHi-5» 
- - -eftttBtSt O SK 1 O CKV^-Cft. *T I 3 

Al-3An^6«ft, SteS-SKO-fcVT-mif 3A» 38 
JffSA (n+1) asSDOgWJWRSiv*. ■ttTSft 
»±K £ tWt Bfrg- 3 -5t«-fc >• 3 A n. 3 A (n 
+ 1) iJSifeaBFilcJior^fiESixSJSWKa^^ 
''- *C s 1S.VC s 2li:«atVi5ca»c>«E«:HJ*ai-5i t 

[0 0 5 8] io*a=^>^Cs lXtfCs Zlzm 

2 K£B2 fCiOitHA $ iT,5«ffi© jSlWMfftfcJ:* & 

[0 0 5 9] ifetm^ottSiftlli^SfiD^tro^ 
■ 2^fe^«;ftra 2#7u#*fJ£#, cHJcJ:?)*^*^ 

[ 0 O 6 O ] C<7?BS. ^StUfti^-fy ^ 2 6 
\Z £oTg»i8ffilS3S 2 7 05IEA.2) 2 8 &tf£A;*7 2 9 50 



1-118415 

12 

«3Anlc^U-CR'&5R©-fe> / -!'-«ffi3A (n+1) 
^ttKft A* 2 9 K. 5 £ 5 d Lfc ' i K £ » s Bt^-P , 
■&V1'-taffi3A»XtJ c 3 A (n+1) Ort. irVf-lSfll 
3A»*S2|Si:LT&©-fc^ir*«3A (n+l) OtH 

[0 0 6 1] C©i5C"fe^f-Bl 2-Llc? h JJ 

*Tflfi*»il *n^S€-3 -ty**m 3 An&tf 
3 A (a+l) <o^»J«itHBl^iU-cBS*-St5J:5^V' 

3 a (n + D HroasaE-fk^aiB^ESEB^cistn, 

[0 0 6 2] £l.fc©Hlj£lc£JltfU -fe>"9-Bl 2Jb(c* 
$Kfc»a'5-tX-!J-«a3AnRtJ5 3A (n + 1) 

o>mti ajE*s«iii« urB*st5 j: 5 1= vfc - 1 e * 

9 s Vl>-»ffi 3 A 1 — 3 A a ©Bafc«>NC UTT4f 
3 A 1 — 3 A n ® aJ^J«)E*»6> y -f « & 

[0 0 6 3] *fc-feV^»Bi8 AntS5fe*KFfcOBII 

C 1 9?^-E*E%»ai*5 - h KioTJg^a V^Xf- 

S: tt till- 5 >t ft © EBS*J£ SrW* * t> <0 4: -f 5 

[0 0 6 4] SfclC^^fcE^ftfc^'*'** 3 
Al-SAai^*?^^©^)*^^**^ 11 *- 
IF 3 A (n+1) %3W*UTj»&*IMffl^fc*fcUi-rSi 
#»Cs ?W'Vj;|C**«K'3fc-<feilfc*X'!»-««3Al 
~ 3 A a «5 5 ^5gV ^-S-O-t VlMl* 3 n iSflTtrSfeftl* 
«EIB* 2 7 O 3EA* 2 8 (XttAA* 2 9 ©v>-f*vi>— ' 

Ai-aAafii-caiKufe^.tti^fc**^^* 1 ^* 

5. ' • • ' • 

[0065] (4) JPZOTjQfiOJPtt 

S 2 i: O«t«W^*3V^ , rl S '-^ F '** W 'l L " C ^' 0 S 

3S^T, SfSi2©±7.W >fSSt5!SKS0Sr#U #1© 
^9i , ^RJ&tiiaB2 0/i*i»^'f x»=-3V >- C> -fex-^* 



(6). 



WB¥1 1-1 18415 



13 

»4lKl-t><Og»)lt«ISS2 7 (2 7A, 27C V - 
•••) #ffl9»£««E£;ft5J:51=fe£JxTV>5„ 
[0 0 6 6] &r>XWk.\m 1 v^1w*5 
V^T, ig»H«eEB2 7 Ait»t7^J«Ifeit^'<^9 L 5 1 - 

lFL2'4jr«»U H*tl@82 7ACiOT7^^L 
JSriWtaAftffife^-r^ttBLDElKa 2<©Rtt9»fPtC 

t 0 0 6 7J C£>£t&BtlittiH§l&2 7 B ttX*«3SS4 10 
lASlFS 2A4r«I9^'5^i:Cior7 ,? 

L-C?-OLN3©Hi^jaS%?'r ^K»9E1<&2 2<D 
WSc9tM£lc£9eK*Bl5. lKT*«fcL"aMWHBB 

K2 7C, lt»UTf-?»L5aVL6. i* 

«i?*i!ftK$*U iit»=il)JI5lfl5«Bl9^-f SV^ 

2. LNaOifeffS?'f>LNl < LNS, : 

[006 8] SW&T-fVLNlx 91N, <Dtti2>* 

V>T. ^£ttSltot«@!gS2 7AfcttA;*7inft**Wy 
?-5 2ASr<J!lt)»^*=.tfcio-Cf , -^at 
L2StfL3SrffiKL, SiWtfliajS2 7AICiOT7 
-fVR»9leli62 2®«»9»fPlCJ:'9!?^^LN2© 

[0"0 6 91 CQi#2B»littHK2 7BttAfl$J»*. 

1A&V5 2A4r»9»;t5::i:lcJ:-3>T? f 
-*»L4XVL5***U CMC^tflHWn 30 
2 7AKi5W^LN2 Otfi2j«S£>a*fc 5 (CRM 

TSS»a*®»2 7 C. IcStLT^-^ifcL 6SV 

-7, ;oS*Jv«tgaft*iu ih.fc.fc 9*2 ©WIS 

9 94 % >y\ZiS^X-t^m 1 2 HW«W >L 
Nl« LN2, LNaOp%4SMa9>f^LK2, L 

[0 0 7 0) ilxlwi 9*l®Ktt9 £>^JCJ:-3 . 

Tt Vtl 1 2 S^^tS >L N U LN2, * 

CUVce-QUO , 

[0 0 7.7J » K.K»14J 



14 



*LMn«?>5^-ifa?'OLNl, LN3, •— ••OtU^I'B 

^«»20«St9^W£V^ 

KJ:-DT7-f>LNl, LN2, LNnOpfeffl* 

[0071] i>< Lxnsi&(m2<Dmm>f<{s.>ir 

[0072] ffioTEli<o«^(c Jt*i.tf. 3*0?—? 
&mz 1 2 7 (2 7a. 2 7C, "■ 

--) as#9&*SSIS3*^J:5l::^7^Sffi9att5 
0=S:«fiKLfcr it' ioT, 2 T'T 9 SfHK 
J^T-tv-fr® i 2 ®^9>f xottW«ff<Blt«5r9S* 

[0073] 05) mzto&&<omi& 

a 4 (B) fc®ttJSOT#K|§!-*S'S'fc-f*b-C^BIl 0 

8**U ^aV^V-f-C > l£t*C 8 2«r-?-h,-^v 
■7— ^Sjl2 3&T/3 4JZ«tt-r5^-fy^S-WS l&tf 
SWS 2*^^33 9 I^^E^^^C 1 1&VC1 
2 ttl^1X*<< 7fSWL 1 X.T/SWL 2 fctf-LTT* 

[0 0 7 4] :ri?Bi fHr-1-C.fco 
"C 7-f ^*ESt 9 6 0 iOta**^ 3 0 VZWX1&&* 
V*>*X s lK.5*.fc*v£WS?Q s lJkXI<9Mta^> 
>fC» 2k".»i=ife*v5«WQa 2*&&\*1ik%tO 

[0 0.7 5] r*t*>%*ESE;WSL*«RT 2tt**? 

t*sp i liaWf^-c^-f yfswp iii5swp2afct; 

HSWL i&tfSWX 2*^-^J^-?-«CilCJ:-3T^-E 
sl/fyfC 1 1SI5C 1 2 SrfcKVcclw.fco-CW&B-*' 

1 1RVC I 2l=IJ»tt»*:c l 1S.VC 1 2*tx* 

[0076] 
ttl 3 ] 

. ; CIS) 



' [0078] T«4*V*mS!fQ 1 O 1 20#*ivff 

W P 2 £WC SWL1 #17 S WL 2 tr*j7 fcT 5 1 1 K 
CglVcc-=QalO 



Cl4> . 

[ o t> 8 o 1 y Pi3 wev^x-fe>*K i 

/iStti 51- ; " .'.4. 1 ' 



[0 0 8 2] 



15 

Co2Vcc-Q-20 



(9) 

* * [£1 6 J 



11-118415 



16 



(16) 



[0 0 3 3] »iJ:o-C«S*iS«*fQsl03fcWQ »2oas 
[0 Q 8 4] JfclCJXT-t^SP l 4lCA5V^^-f 



S WG 1 S.TJSWG 2 trd"7lr U-CtHA**' 3 0 <o« 



[0 0 8 6] 
[0 0 8 7] 



QUO - ( CiltCU) V*2 



(Ciifcn) v*2-c*ivec 



[0 0 8 5] 
1*1 7] 



Va2- 



CslVcc 
CiltCU 



★ 10* [ffcl 8] 



* * Ufcl 9] 



(17) 
- (18) 

™ (19) 



[00 88] 



V.2- 



1 + 



Cll 
Csl 



♦ ♦ [*2 0] 



Vcc 



(20) 



[0 0 8 9] fc^X&Ztl&lE^fiinOl&tita^^ * [0 0 9 0] S&fcftaU 

tCsl&tJ^E^^tCl ll^SSh-ttf [0 0 9 1] 

QslO|Zj:^ttJEVa2 tr ■ AlMSV*-rt»tHi\ * [»2l] 

Qa20 - (Ca2+Ci2) Vb2 ~- 



[00 9 2] 
[0 0 9 8] 



(C*2-hCl2) Vb2-Ca2Vcc 



Vb2- 



C>2Vcc 
Cs2 + C12 



* ^ [£2 2] 



★ * t»2 3] 



(2S) 



[0 0 9 4] 



Vb2» 



1 + 



C12 
C*2 



-tfr *,[*2 4] 
Vcc 



[0 .0 9 5] lZ£<3X&£lX&fL^XmOJ&&^>'f*> 

Q s 20ic ± £«ffV b 2 S: b Afcfcy^TK^Etii-. -it 
l-i!> <20) ^XtT (24) ^J^jsks^^C* 1 
5 2 C'tflWtEV & 2 SWT) 

2 ^5rfc^*/aK',b1Cr*tf3>'7:^C$ 12k 

[oo 9 6] ftic^^^sp i 7i:je'^Ttia*tSv 

a 2 KW b 2 , 0«»*#«ttlA Vffi;*7»? 3 6 ± ■!> St 5 

, c ,1 1 c. i a S tc&ytvtQ i| ( ibjtw5S 1 2or - 



(?4) 



; ; 41009*2 |T ,C2 7 A; 2 7':C'v, -•••)'. Af«J«?^k.««E 

'I '. ' 




do) weaspi 1-1 1 8 4 1 s 

17 18 

mi-X'(-y<?-2SR.VZS£V\ZS lAS.T/5 2AKJ: [Bll] ^«KJ:Sjttfcfln*9ltllS'*9^e&fm 

OT?PJirtiMBiaj8 2 7 OjEX^J 2 8 SlT/^A^J 2 9 j£&*-rB&S9B"?*>.5. 

^^^-^SlfrWiR-frV^^tSaAatrjj-UTJk^V [B2] ±^^>WBi*) H^OIfcjfcerSH-T'n^B-e 

>iMtA3A (n + 1) asf£tCftA#2 9 J: 5 IC fc5. 

-*R2 32fcV2 4©^£jEXft2 8jXtt:2 SOVv?" 5. / 

fuWcBSLTx Sft*fgBEg2 7j6*e>e>m2j©«tefc IB4] $0E!&fc:j:52y^ffiffii7<3ift$fc#-t5«S 

«OSi*%*5^i:*irt5. [B5l tti^7»EK«tt> ^115:^1-7 o-^-ir-h-cfc 

[ 0 l 0 0 J 3Ht±&e>m)&<Ql&1&[zis\^-Ctt.. • S. - 

3S***ttl-f5J:5l-UTt.Afc^ [08] ?^>BE»pBtt©ffl;*oofcsqfc{*-^5^:7 

WPl, SWP2> SWGlSysWG2) SrFETh 20 £>5. . 

10 10 2] fc*. 

13891039)*] ±5£o t ? 1^5593 ICii-Ui, [H 1 2 ] faUm.9 K«W«Wlc*-rS«*BTfc 

»Wl-fc«St±S«£ES:JBiaV»2<0««^feaB IW*ORW] . 

Jt«ffl^3 4:L-T:*ai-r-5J:5lCUfcii:fcJ:*7 9i#oi51 30 l, 10 ttttSER 0 mHi, 8, 3Al-3Ari-;- 

ia^«r»*LT:flr-i-»3it#H:<03Ev^-g-*«as-T?t. is nmmtm. is-"-^ 2 

*»< uxw*»fc#jaicj:»»ii;#ii«-e*j?ttwjp«srB*-i!t s, 26 ^wwk**-fyr. 27 sauna® 



IHU tB2] 




(11) 



11-118 4 15 



[133} 



[1214] 



SIF1 



SfSL SIS J 3 SWSn 



T ° ^ i n — h — t 

sm £\ 513 24 

SIG2 




C12 



133 7-fv«BL5I3ft 



*fcfe**<- 



I 



v^SIPl&9SIF2tt^^ 



23 



27 ?> 




5D 



(A) 



23 

i fid- 



5 — 

fir".-- 




28 

+ 



.27 




24 29 



6) 



H4 ' *^W©a»«ffitIl33©«t* 



IB6] 



<» (c) <<0 (6) 

! ! 



5IG1.62 



w 

OFP- 



x-r ? «reiacrsR3%3r y tr *• 



96 HrV^«*K:iS3B3Bffl^«TOr»^-f 



06 -tr>^»BKJ;ia^mJEH?t?J« (1) 



110] 




'i i * • 



.[SI 2] 




^ 



nnnnnnnriririnnnnnnnrt_ 



•1." 



■ r j 



■ ' I' 




(12) 



11-118 4 15 



[E2A7J 





W7 9<f:/9HkDHBMS?<tf >8S*!)0*4£>4' 




(A) 



rzs a. 



<B) 



JZL 



CO- 



BS vfEPSt^Bftc^eai* 



[199] 



3W. 




1 fTTi • n 

» f S ^ ^ 

Oil \5 -f- mm . • 





[Bill 
-R5 



T 



T 



Jjr 



T 



~SPIS 




Page 1 of 3 



* NOTICES* ^ ^ WWW 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sensor polar zone formed by therefore wearing the front face of two or more electrodes 
and the electrode concerned to the dielectric layer of predetermined thickness, The differential-output 
detecting element which carries out the differential amplifier of the output voltage therefore detected by 
the above-mentioned electrode of ****** 2nd to the 1st above-mentioned electrode and 1st electrode 
concerned, and outputs it to them, Have the voltage feed zone which impresses voltage to the above- 
mentioned electrode, and, therefore, a capacitor is formed in the sample in contact with the above- 
mentioned electrode and the front face of the above-mentioned sensor polar zone. The fingerprint reader 
characterized by accumulating a charge to the capacitor concerned, carrying out the differential 
amplifier of the above-mentioned output voltage according to the above-mentioned charge, and 
therefore detecting it from the above 1st and the 2nd electrode to the above-mentioned detecting 
element. 

[Claim 2] The sensor polar zone formed by therefore wearing the front face of two or more electrodes 
and the electrode concerned to the dielectric layer of predetermined thickness, The voltage feed zone 
which impresses voltage to the above-mentioned electrode, and the distribution capacitor with known 
capacity for charge distribution, the above-mentioned electrode - and - or with the voltage supply 
circuit changing switch which switches the ON or OFF of voltage impressed to the above-mentioned 
distribution capacitor It has the electric discharge circuit changing switch which switches the above- 
mentioned electrode or the above-mentioned distribution capacitor to a gland, connects, and discharges a 
charge. Therefore, a capacitor is formed in the sample in contact with the above-mentioned electrode 
and the front face of the above-mentioned sensor polar zone. Or voltage is impressed to the above- 
mentioned capacitor, the above-mentioned voltage feed zone - therefore - the above-mentioned 
distribution capacitor - and - The above-mentioned charge left behind by therefore discharging the 
charge made to be stored in either the above-mentioned capacitor or the above-mentioned distribution 
capacitor to change control of the above-mentioned electric discharge circuit changing switch is 
distributed to the above-mentioned capacitor. The fingerprint reader characterized by detecting the 
output voltage of the above-mentioned capacitor by the distributed above-mentioned charge. 
[Claim 3] The distribution capacitor for charge distribution by which the above-mentioned differential 
voltage detecting element is prepared according to the above 1st and the 2nd electrode, respectively, The 
voltage supply circuit changing switch which switches the ON or OFF of voltage impressed to the 
above-mentioned distribution capacitor, the above 1st, and the 2nd electrode, It has the electric 
discharge circuit changing switch which discharges the charge which switches the above-mentioned 
distribution capacitor or the above 1st, and the 2nd electrode to a gland, connects, and is stored. 
Therefore, a capacitor is formed in the sample in contact with the above-mentioned electrode and the 
above-mentioned sensor electrode front face. Or voltage is impressed to the above-mentioned capacitor, 
the above-mentioned voltage feed zone therefore - the above-mentioned distribution capacitor - and 
- The above-mentioned charge left behind by therefore discharging the charge made to be stored in 
either the above-mentioned capacitor or the above-mentioned distribution capacitor to change control of 
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, i ^oM,araP rirrnit ehaneine switch is distributed to the above-mentioned 

^rtwtrm^ve-m^oncd erodes therefore, and detecting the above-menfoned output 
characterized I by '^2^ ch • s ^ itch which swi tches the above-mentioned line group 

=riStrr™T;r!s=?^i:^7 

^™ b< ^ ii ^^ ) < J em Theref ore the above-mentioned capacitor is formed in the sample in 
concerned, and outputs it to them, inereiore me above-mentioned sensor 

S^SS^T^^SS vohage by the distribution eharge disced to the 
above-mentioned capacitor to the above-mentioned sensor electrode. 
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[Claim 9] The above-mentioned differential-output detection step is the fingerprint read method 
according to claim 6 characterized by choosing the ****** above 1st and the 2nd electrode (pLe by one 
from the above-mentioned sensor polar zone which arranged two or more above-mentioned electrodes in 
the shape of a line, and detecting the differential output of the above-mentioned output voltage for one 
line continuously. 

[Claim 10] The above-mentioned differential-output detection step is the fingerprint read method 
according to claim 9 characterized by switching the line group concerned for the line of the above- 
mentioned electrode arranged in the shape of a line alternatively as a line group for every predetermined 
number, and detecting a differential output. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] this invention is explained in order of the following. 
[0002] The technical field Prior art to which invention belongs (drawing 12 and drawing 13 ) 
The gestalt of gestalt (1) the 1st operation of implementation of technical-problem The-means-for- 
solving-a-technical-problem invention which invention tends to solve (drawing 1 - drawing 8 ) 

(2) Composition of a line read circuit (drawing 2 - drawing 8 ) 

(3) Operation of the gestalt of operation, and the gestalt of effect (4) the 2nd operation ( drawin g 9 ) 

(5) The gestalt of the 3rd operation (drawing 10 and drawing 1 1 ) 

(6) Gestalt effect-of-the-invention [0003] of other operations 

[The technical field to which invention belongs] Especially this invention is applied to the fingerprint 
reader which therefore reads the shape of toothing of a fingerprint, and its method, and is suitable for the 
electrostatic capacity produced between a fingertip front face and an electrode about a fingerprint reader 
and its method. 
[0004] 

[Description of the Prior Art] The electrostatic-capacity type fingerprint reader (JP,4-231803,A) which 
detects a fingerprint configuration using the electrostatic capacity produced between the fingerprints 
contacted through the dielectric layer prepared on the electrode and the electrode concerned as a 
fingerprint reader which detects a fingerprint differing conventionally according to the irregularity of a 
fingerprint is proposed. 

[0005] As shown in drawin g 12 , the electrostatic-capacity type fingerprint reader 1 forms the sensor 
electrode group 3 according to the area of the fingerprint detection on the front face F of a fingertip on 
the silicon semiconductor substrate 2, and, therefore, it is formed in therefore coating the dielectric 
layers 4, such as a polyimide, with the front face of the electrode group further. 
[0006] The fingerprint reader 1 makes a dielectric layer 4 a sensor side, and, therefore, a capacitor is 
made to form in pressing the fingertip front face F and contacting it on this sensor side, through a 
dielectric between a conductor, and the intermediary **** fingertip front face F and the sensor electrode 
3 by sweat etc. 

[0007] in this case — drawing 13 — being shown - as -- a fingerprint - toothing — ** -- receiving — a 
dielectric layer - four -- direct - contacting - a protrusion -- a sensor - an electrode - three - between 
- forming - having - a capacitor - Cs -- electrostatic capacity -- a fingerprint - a slot - setting - an 
air space - having minded - a dielectric layer - four - therefore - forming - having - a capacitor - 
Cs — ' - electrostatic capacity differing . It is made as [ discriminate / the shape of toothing of a 
fingerprint / therefore / to detect the difference of the electrostatic capacity according to the irregularity 
of a fingerprint using this ]. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in this fingerprint reader 1, if area of sensor 
electrode each is made small in order to raise the resolution of a sensor and to acquire a minute 
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fingerprint picture, it can come, and will be alike, therefore a capacitor will also become small. 
Consequently, the signal detected from a sensor becomes minute, therefore the influence of a noise is 
suppressed for such a minute signal, a signal-to-noise ratio is made high and the problem that circuitry 
must be made intricately and large is to detect with a sufficient precision. 

[0009] this invention was made in consideration of the above point, and tends to propose the fingerprint 
reader which can therefore read the shape of toothing of a fingerprint in a high precision to simple 
circuitry, and its method. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. The 
sensor polar zone formed by therefore wearing the front face of two or more electrodes and the electrode 
concerned to the dielectric layer of predetermined thickness, The differential-output detecting element 
which carries out the differential amplifier of the output voltage therefore detected by the 2nd electrode 
of ****** to the 1st electrode and 1st electrode concerned, and outputs it to them, It has the voltage feed 
zone which impresses voltage to an electrode, therefore a capacitor is formed in the sample in contact 
with an electrode and the front face of the sensor polar zone, and the voltage by the charge accumulated 
to the capacitor concerned is detected as a differential- amplifier output from the 1st and 2nd electrodes 
in a detecting element. This removes the in-phase component of noise and a signal detection with a high 
signal-to-noise ratio is made. 
[0011] 

[Embodiments of the Invention] About a drawing, the gestalt of 1 operation of this invention is 
explained in full detail below. 

[0012] (1) Therefore, form the sensor side 12 in 10 carrying out the laminating of the dielectric layer 
which shows a fingerprint reader as a whole, carries out two-dimensional array of two or more sensor 
electrodes 3 (3Al-3An) formed on the semiconductor substrate to the shape of a matrix, and becomes 
the front face of the sensor electrode 3 by the thin film of uniform thickness in drawing 1 which attaches 
and shows the same sign to a corresponding portion with gestalt drawing 12 </A> of the 1st operation. 
[0013] In this case, in the fingerprint reader 10, in order to read the shape of toothing of a fingerprint 
two-dimensional on the sensor side 12, therefore, a fingerprint is read per line to sensor electrode 3A1- 
3 An first arranged in the shape of a line in each train direction of a matrix. When the fingerprint reader 
10 performs fingerprint read of one line in that case the line drive circuit 13 - therefore ~ FET (Field 
Effect Transistor) etc. - among two or more sensor electrode 3Al-3An(s) therefore switching and 
controlling the switching element 14 formed In a line top sensor electrode 3 An and 3 A (n+1) of a 
****** couple one by one It is made as [ acquire / the information for every line about the shape of 
toothing of a fingerprint ] by sending out the information on the output voltage which carries out change 
selection and is detected from sensor electrode 3 An and 3 A (n+1) of the couple concerned to a detecting 
element 15. 

[0014] (2) The composition fingerprint reader 10 of a line read circuit has formed all the line read 
circuits 20, in order to read the shape of toothing of a fingerprint two-dimensional therefore on two or 
more lines in the sensor side 12, as shown in drawing 2 . The line read circuit 22 shown in drawin g 3 
which detects the output for one line on the sensor side 12 first is explained in explaining all these line 
read circuits 20. 

[0015] That is, as shown in drawin g 3 , the line read circuit 22 which detects the output for one line has 
the data lines 23 and 24, and is made as [ connect / with the right input 28 and the negative input 29 of 
the differential-amplifier circuit 27 in which the data lines 23 and 24 concerned were formed in the 
detecting element 15 through the input change-over switches 25 and 26, respectively ]. Therefore, 
differential signal SO of the signal therefore inputted into the right input 28 and the negative input 29 
through each data lines 23 and 24 in the differential-amplifier circuit 27 It can obtain from an output 
terminal 30. 

[0016] Therefore, the line read circuit 22 connects alternately to the data lines 23 and 24 sensor 
electrode 3Al-3An arranged on a line in the sensor side 12 by No. odd and No. even. That is, parallel 
connection of the sensor electrode three Al of the odd number position on a line, three A3, ....3A2 (n-1) 
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is carried out to the capacitor Cll for charge distribution which has known capacity in one [ which 
makes a pair ] two data lines 23 (n is the natural number here). Moreover, the line read circuit 22 is 
carrying out parallel connection of the sensor electrode three A2 of the even number position on a line, 
three A4, and the ....3A (2n) to the capacitor C12 for charge distribution which similarly has known 
capacity in another [ which makes a pair ] data line 24. 

[0017] Incidentally, in case the capacitors Cll and C 12 for charge distribution therefore form sensor 
electrode 3Al-3An of the line read circuit 22 in a semiconductor manufacture process, therefore, they 
can be formed in the parasitic capacitance produced for every data line. The data lines 23 and 24 all have 
a parasitic capacitance, and in a semiconductor process, since it is easy, if the parasitic capacitance of 
every line is in the same chip, they can make it almost equal to make the thing of the same property 
relatively. Since the time and effort which newly builds the capacitor of known capacity by this can be 
saved, the line read circuit 22 can be formed easily. 

[0018] Moreover, the data lines 23 and 24 are connected to a gland through switches SWG1 and SWG2 
while connecting with a power supply Vcc through switches SWP1 and SWP2, respectively. 
[0019] The line read circuit 22 chooses the pair of ****** predetermined sensor electrode 3 An and 3 A 
(n+1) by the switching change of the line drive circuit 13 at the time of voltage read-out. Consequently, 
the line read circuit 22 constitutes a difference input circuit as therefore shown in the differential- 
amplifier circuit 27, sensor electrode 3An, and 3A (n+1) at d rawin g 4 (A) at the time of voltage read- 
out. 

[0020] The line read circuit 22 At namely, the time of voltage read-out Sensor electrode 3 An and 3 A 
(n+1) are connected to the data lines 23 and 24. ****** sensor electrode 3An out of sensor electrode 
3Al-3An arranged on each line of the sensor side 12, and 3A (n+1) choosing - Switch SWSn and 
SWS (n+1) - therefore - each - It inputs into the right input 28 and the negative input 29 of the 
differential-amplifier circuit 27 of the line read circuit 22, and is made as [ obtain / the differential-signal 
output by sensor electrode 3An and 3A (n+1) / this ]. 

[0021] Operation of the line read circuit 22 shown in drawing 4 (A) here is explained using the equal 
circuit 40 of the line read circuit 22 shown in drawing 4 (B). 

[0022] As an equal circuit 40 is shown, while connecting the right input 28 to a power supply Vcc 
through the data line 23 and a switch SWP1 in the right input side of the differential- amplifier circuit 27 
When the fingertip front face F is pressed against the data line 23 connected to the right input 28 of the 
differential-amplifier circuit 27 on the odd-numbered sensor electrode three A2 (n-1) on a line, and the 
sensor electrode three A2 (n-1) concerned Parallel connection of the distribution capacitor Cll which 
distributes the charge stored in the formation capacitor Cs 1 formed and the formation capacitor Cs 1 
concerned is carried out. Furthermore, with the equal circuit 40, therefore, the formation capacitor Cs 1 
is switched to a switch SWS1 the data line 23, connection, or connectionless, and is made as [ connect / 
therefore, switch the data line 23 to a gland and / with a switch SWG 1 ]. 

[0023] Similarly, by the negative input side of an equal circuit 40, while connecting the negative input 
29 of the differential-amplifier circuit 27 to a power supply Vcc through the data line 24 and a switch 
SWP2 the data line 24 connected to the right input 28 of the differential-amplifier circuit 27 - the odd- 
numbered sensor electrode three A2 (n-1) on a line - receiving ~ ****** like Parallel connection of 
the distribution capacitor C12 which distributes the charge stored in the formation capacitor Cs 2 
therefore formed in the even-numbered sensor electrode 3 A (2n) and three A2n of the sensor electrodes 
concerned, and fingertip front face F on the line arranged and the formation capacitor Cs 2 concerned is 
carried out. As an equal circuit 40 is furthermore shown, the formation capacitor Cs 2 is made as 
[ connect / therefore, switch the data line 23 to a switch SWG 2 in a gland, and / while switching to the 
data line 24 therefore connection or connectionless / with a switch SWS2 ]. 
[0024] Differential signal SO by the distribution voltage Vb when therefore distributing formation 
capacitor Cs2 charge to the timing chart shown in the flowchart shown in drawing 5 here, and drawing 6 
in the line read circuit 22 from the distribution voltage Va and the distribution capacitor C12 when 
distributing a charge from the distribution capacitor Cll at the formation capacitor Cs 1 The procedure 
of reading an output is explained. 
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[0025] Namely, if the potential read-out procedure radiographic 1 therefore makes the formation 
capacitors Csl and Cs2 form in placing the fingertip front face F on the sensor side 12 in a step SP 1 
Next, therefore, the formation capacitors Csl and Cs2 and the distribution capacitors Cll and C12 are 
charged on the voltage therefore impressed at a power supply Vcc turning ON ( drawing 6 (a)) switches 
SWP1 and SWP2, and SWS1 and SWS2 in a step SP 2. Consequently, each electrostatic capacity Cs 1 
and Cs2 list are attained to Cll, and it responds to the formation capacitors Csl and Cs2 and the 
distribution capacitors Cll and C12 C12, and is the following formula and [0026], respectively. 
[Equation 1] 

CslVcc=Q 5 l ( i ) 

[0027] 
[Equation 2] 

Cll Vcc- Q11 (2 ) 

[0028] 
[Equation 3] 

Cs2Vcc=Qs2 (3 ) 

[0029] 
[Equation 4] 

Cl2Vcc-Ql2 (4 ) 

[0030] It comes out and the charges Qs2 and Qs2 expressed, and Qll and Q12 are stored, respectively. 
[0031] Next, therefore, the formation capacitors Csl and Cs2 and the distribution capacitors Cll and C12 
are set as turning OFF ( drawin g 6 (b)) switches SWP1 and SWP2, and SWS1 and SWS2 in a step SP 3 
at floating, respectively after charge of the formation capacitors Csl and Cs2 and the distribution 
capacitors Cll and C12. 

[0032] Next, only the charges Qll and Q12 stored in the distribution capacitors Cll and C12 are 
discharged by turning ON ( drawin g 6 (c)) switches SWG1 and SWG2 in a step SP 4. And it is the 
following formula [0033] by turning ON ( drawing 6 (e)) switches SWS1 and SWS2 in the continuing 
step SP 6, after turning OFF ( drawing 6 (d)) switches SWG1 and SWG2 in a step SP 5 and setting the 
potential of an output terminal 30 as 0 [V]. 

t Equation 5] 
l$\= (Csl+Cll) Va (5 ) 

[0034] 
[Equation 6] 

(Csl+Cll) Va -CslVcc (6) 

[0035] 

[Equation 7] 

CslVcc 

Va - ( 7 ) 

Csl + Cll 

[0036] 
[Equation 8] 

Va V cc ( 8 ) 

Cll 



1 + 



Csl 



[0037] The voltage Va by the charge Qsl redistributed to the formation capacitor Cs 1 and the 
distribution capacitor Cll of the right input side which is alike and is therefore expressed is read in a 
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points. 

[0038] Furthermore, it is the following formula and [0039]. 
[Equation 9] 

Qs2= (Cs2+C!2) Vb (9) 

[0040] 

[Equation 10] 

(Cs2+Cl2) Vb =Cs2Vcc (10) 

[0041] 

[Equation 11] 
Cs2Vcc 

Vb (11) 

Cs2+C12 

[0042] 

[Equation 12] 

Vb - • Vcc — (12) 

C12 



1 + 



Cs2 



[0043] The voltage Vb by the charge Qs2 redistributed to the formation capacitor Cs 2 and the 
distribution capacitor C12 of the negative input side which is alike and is therefore expressed is read in b 
points. Therefore, output voltage Va and Vb can be asked for the electrostatic capacity Csl and Cs2 of 
the formation capacitors Csl and Cs2 from a formula (8) and a formula (12), respectively. 
[0044] Next, in a step SP 7, the differential- amplifier output of the output voltage Va and Vb of a points 
and b points is read from an output terminal 30. This ends the output voltage read procedure 
radiographic 1 . 

[0045] Thus, differential output SO can obtain the differential-amplifier output of the output voltage by 
the distribution voltage of the formation capacitors Csl and Cs2 detected on the line of the sensor side 
12 by ****** sensor electrode 3An and 3A (n+1), and corresponding to the electrostatic capacity of the 
formation capacitors Csl and Cs2 in this way It can obtain. 

[0046] Next, therefore, it explains to the timing chart which shows control of reading of the sensor side 
12 by the line read circuit 22 for one line to drawing! . 

[0047] In this case, in the line read circuit 22, it is made as [ carry / information read for one line / 
therefore / to detecting the output by the differential amplifier of ****** sensor electrode 3An and 3A 
(n+1) ], and the output by the differential amplifier is first detected one by one about the ****** sensor 
electrode three Al and two A2. 

[0048] That is, while turning ON switches SWP1 and SWP2 so that the data lines 23 and 24 may be 
connected to a power supply Vcc to the following timing (a) if the fingertip front face F used as a 
sample is placed on the sensor side 12 of the fingerprint reader 1, all the switches SWS1 that connect 
sensor electrode 3Al-3An to the data lines 23 and 24 - SWSn(s) are turned ON, and, therefore, sensor 
electrode 3Al-3An is charged at a power supply Vcc. 

[0049] Next, by turning OFF switches SWP1 and SWP2 and a switch SWS1 - SWSn to timing (b), 
sensor electrode 3Al-3An is set as floating. Next, by turning ON switches SWG1 and SWG2 to timing 
(c), grand grounding of the data lines 23 and 24 is carried out, and this discharges the distribution 
capacitors CIA and C1B. 

[0050] Next, while turning OFF switches SWG1 and SWG2 and turning on switches SWS1 and SWS2 
to timing (d) again, it sets up, respectively so that the data line 23 may connect the input circuit changing 
switches 25 and 26 of the differential-amplifier circuit 27 to the right input 28, respectively, and so that 
the data line 24 may connect with the negative input 29. Consequently, signal output So which carried 
out the differential amplifier of the adjacent sensor electrode three Al and the output potential by three 
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A? Tt can take out from the output terminal 30 of the differential-amplifier circuit 27. 

m051?Next thTolut by the differential amplifier of the voltage is detected about the sensor ekcfode 

three A2 and toe^A3 Namely, the sensor electrode three Al and difference partial output SO of three 

thre e Al from the data line to 

mo^Nexf while switching and connecting so that a switch 26 may be connected to the right input 28 
[ S S^ SSng switch 25 of the differential-amplifier circuit 27 may be connected to 
^XXSl ^S.m timing (g) and after turning OFF a switch SWG 1 again *e 

■13 K Zked to the sensor electrode three A3 is turned ON, and the sensor electrode three A3 is 
switch SWS3 linked 61 rf in the sensor electrode three A2 is inputted into the 

Sut 2°8 of t 'cSr * circuit 27 by this, the output voltage in the sens* jde^de 
£ A3* inputted into the negative input 29, and the sensor electrode three A2 and the differential- 

[0053] ^ order to > aetec i in following timing (h), and the sensor 

T X te^t to to line 24. And after discharging the distribution capacitor 

SSS^^XISS^WG 2 to the following timing 0), and making the data line 24 into a 
U2 theretore lurning kji capacity component which connects with 

olrtbyt Sot .Le A3 and A. differential pair of three A4 which were prepared onthe 
line of the line read .circuit 22 bytJns ds toectable. one ^ 

[0054] Thus, on a line, the differential pair of a sensor ^e ^ 

S S ♦«*»• eaehselr electrode three Al - 3A„ to have made it connect with the right mput 28 
^ thtneLtive input 29 of the differential-amplif.er circuit 27, respectively can be obtained 

Tensor electrode 3A-3A (n+1) as shown in drawing! (A) can be obtained 

JSK fiirtheV difference - gray-scale data as shown in dra_dng8 (B) by integrating with an ou put -- 
o™ data as toS show grayscale data further to making it binary at dmMSgl (O ean also be 

in operation of the gestalt of operation, and the composition beyond an effect, if a ** person 
Presses ^ contacts it on the sensor side 12 in the fingerprint reader 10 <*3^»« 
ZZ Tf 1 finferorint change which is the electrostatic capacity between the sensor e ectrodes 3 by the 
^froK 

pvL line Therefore in the fingerprint reader 10, sensor electrode 3An and 3A (n+1) oi a coupie 
Inched md ctosen as the line drive circuit 13 from sensor electrode 3Al-3An arranged in a 
SS^S^b^oLe here. And a charge is made to be stored by impressing voltage to the 
fomatircWctors Csl and Cs2 therefore formed in selected sensor electrode 3An and selected 3A 
S^2SS2^te, and the fingertip front face F concerned from a power supply Vcc 
SoS Rl The differentiaf-amplifier output of the voltage which distributes the charge stored m these 
SEcJ^KsTL Cs2 to the distribution capacitors Cll and C12, respectively, and is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 7 of 11 



a «H * A rn+n / of a ****** couple] this about one line one by one m one line 
E£l?StaS£ STta CSS StX by the t wo-di— distribution of 

29 of tbe differenfia.-ampUfier circuit 27 to Wc.rcut, cha» =f hc S 25 

always become ^to ^ ^ g which continued as always 

ZS^^to^** of seLr electrode 3An among ****** sensor electrode 3An 

^OOfinThuPbetween the sensor electrodes 3 and the fingertip front faces F which are arranged in the 
[0061] Thus, between me sen according to the charge accumulated 

shape of a matrix on the sensor side izny n* * & ****** sen sor electrode 3 An chosen 

at the capacitor Cs to P-duce as a d f^^f^T ^t the time of therefore detecting 

IS— ted a rS-laSn c^te Cs produced berwecn the fingertip fan, faces F placed on 
charge accumuiaxea <u uic r __ 0 f sensor electrode 3Al-3An 

^Cand output voltage can be detected in a high precision in this way 

dredt 27 one by one It is made as [ connect / one differential-amplifier circuit 27 (27A, 27C, ....) 
Pitches and / to having made it read, / circuit / for every three data lines ] 

t^lr^^m™m-«nm« circuit 27B connects .be data fines L3 and L4 ,0 
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switching the input circuit changing switches 51 A and 52 A, and, thereby, reads the output voltage of a 
line LN3 by read operation of the line read circuit 22 synchronizing with reading of the output voltage of 
the line LN1 by differential-amplifier circuit 27 A. The data lines L5 and L6 and .. are connected to 
differential-amplifier circuit 27C and respectively like the following, and the output voltage of LN1, 
LN3, and .. of the lines LN1 and LN2 which form the sensor side 12 in the 1st read timing by this, and 
odd lines in ..LNn is read. 

[0068] After reading of output voltage is completed, therefore in the 2nd following timing, the data lines 
L2 and L3 are connected to the thing of LN1, 3LN, and .... for which the input circuit changing switches 
51 A and 52A are shortly switched to differential-amplifier circuit 27A, and, therefore, the output voltage 
of a line LN2 of odd lines is read by read operation of the line read circuit 22 to differential-amplifier 
circuit 27A. 

[0069] At this time, therefore differential-amplifier circuit 27B connects the data lines L4 and L5 to 
switching the input circuit changing switches 51 A and 5 2 A, and, thereby, reads the output voltage of a 
line LN4 synchronizing with reading of the output voltage of the line LN2 by differential-amplifier 
circuit 27 A. The data lines L6 and L7 and .. are connected to differential-amplifier circuit 27C and 
respectively like the following, and the output voltage of LN2, LN4, and .. of the lines LN1 and LN2 
which form the sensor side 12 in the 2nd read timing by this, and even lines in ..LNn is read. 
[0070] The output voltage of LN1, LN3, and .. of the lines LN1 and LN2 which therefore form the 
sensor side 12 in the 1st read timing by this, and odd lines in ....LNn can be read, and, therefore, the 
output voltage of LN2, LN4, and .. can read lines LN1 and LN2 and even lines in ..LNn to the 2nd 
following read timing. 

[0071] The information on the output voltage of all the lines that therefore form the two-dimensional 
matrix-like sensor side 12 in the read time for two lines by the 1st and 2nd read timing in this way can 
be read. 

[0072] Therefore, according to the above composition, therefore, the information on the output voltage 
of all the lines of the sensor side 12 can be read in having constituted all the line read circuits 50 at the 
read time for two lines so that one differential-amplifier circuit 27 (27A, 27C, ....) may switch and may 
be connected for every three data lines, and the time which fingerprint reading takes in this way can be 
shortened sharply. 

[0073] (5) In drawing 10 which attaches and shows the same sign to a corresponding point with gestalt 
drawing 4 (B) of the 3rd operation, 60 shows the line read circuit way by the 2nd example, and no 
switches SWS1 and SWS2 which connect the formation capacitors Csl and Cs2 to the data lines 23 and 
34, respectively connect the distribution capacitors Cll and C12 to the data lines 23 and 24 through 
switches SWL1 and SWL2, respectively instead of there being. 

[0074] The voltage read procedure of reading the distribution voltage when distributing the **** gill 
**** charge Qs2 to the charge Qsl and the formation capacitor Cs 2 which are therefore stored in the 
flowchart shown in drawing 1 1 here by the formation capacitor Cs 1 in the output terminal 30 of the line 
read circuit 60 is explained. 

[0075] That is, therefore, the distribution capacitors Cll and C12 are charged on the voltage therefore 
impressed at a power supply Vcc that the voltage read-out procedure radiographic 2 turns ON switches 
SWP1 and SWP2, and SWL1 and SWL2 in a step SP 11. Consequently, the distribution capacitors Cll 
and C12 are attained to electrostatic-capacity Cll, and it responds to them C12, and is the following 
formula and [0076], respectively. 
[Equation 13] 

CllVcc=QllO (13) 

[0077] 

[Equation 14] 

Ci2Vcc=Q120 (14) 

[0078] It comes out and the charges QUO and Q120 expressed are stored, respectively. 
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[0079] Therefore, capacitors Csl and Cs2, and Cll and C12 are set as turning OFF switches SWP1 and 
SWP2, and SWL1 and SWL2 in a step SP 12 after charge of the distribution capacitors Cll and C12 at 
floating, respectively. 

[0080] Next, when the formation capacitors Csl and Cs2 are therefore made to form in placing the 
fingertip front face F on the sensor side 12 in a step SP 13, in the formation capacitors Csl and Cs2 
concerned, it is the following formula and [0081], 
Equation 15] 

*slVcc=Q3lG ( 15 ) 



[0082] 

[Equation 16] 

Cs2Vcc=Qs20 (16) 



[0083] The charges QslO and Qs20 which are alike and are therefore expressed are stored. 

[0084] Next, only the charges Qsl and Qs2 stored in capacitors Csl and Cs2 are discharged by turning 

ON switches SWG1 and SWG2 in a step SP 14. And it is the following formula [0085] by turning ON 

switches SWL1 and SWL2 in the continuing step SP 16, after turning OFF switches SWG1 and SWG2 

in a step SP 15 and setting the potential of an output terminal 30 as 0 [V]. 

[Equation 17] 

QslO = (Csl+Cll) Va2 (17) 

[0086] 

[Equation 18] 

(Csl+Cll) Va2=CslVcc (18) 

[0087] 

[Equation 19] 
CslVcc 

Va2= (19) 

Csl + Cll 

[0088] 

[Equation 20] 

Va2 c7T~ ' Vcc (20) 

l + 

Csl 

[0089] Voltage Va2 by the charge QslO redistributed to the formation capacitor Cs 1 and the 
distribution capacitor Cll of the right input side which is alike and is therefore expressed It reads in a 
points. 

[0090] Furthermore, it is the following formula and [0091]. 
[Equation 21] 

Qs20 = (Cs2+Cl2) Vb2 (21) 

[0092] 

[Equation 22] 

(Cs2+C12) Vb2-Cs2Vcc (22) 

[0093] 

Equation 23] 
Cs2Vcc 

Vb2= (j<n 

Cs2+Cl2 Ui) 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/9/2003 



Page 10 of 11 



[0094] 

[Equation 24] 

Vb2= • Vcc (24) 

C12 

1 + 

Cs2 

[0095] Voltage Vb2 by the charge Qs20 redistributed to the formation capacitor Cs 2 and the 
distribution capacitor C12 of the negative input side which is alike and is therefore expressed It reads in 
b points. Output voltage [ formulas / (24) / (20) formulas and ] Va2 corresponding to the electrostatic 
capacity of the formation capacitors Csl and Cs2 by this And Vb2 It can obtain and the concavo-convex 
information on a fingerprint according to the electrostatic capacity of the formation capacitors Csl and 
Cs2 can be read in this way. 

[0096] next, the step SP 17 -- setting - output voltage Va2 And Vb2 a differential-amplifier output ~ an 
output terminal 30 - taking out - in this way - the difference of sensor electrode 3 An and 3 A (n+1) ~ 
information can be acquired This ends the output voltage read procedure radiographic 1. 
[0097] Therefore, according to the above composition, therefore, ********** can be detected on the 
redistribution voltage obtained by therefore redistributing the charges QUO and Q120 charged by the 
distribution capacitors Cll and C12 to the formation capacitors Csl and Cs2, respectively, and, thereby, 
the same effect as the 1st above-mentioned example can be acquired. 

[0098] (6) it is the gestalt of other operations ~ in the gestalt of the 2nd operation of a ****, although 
the case where it considered as circuitry to which one differential-amplifier circuit 27 (27 A, 27C, ....) 
switches, and is connected for every three data lines as all 2nd line read circuits 50 was described 
Without restricting to three, the number of the data lines which make this invention not only this but a 
group makes the four or more data lines 1 set, and you may make it prepare a differential-amplifier 
circuit to this, and, thereby, it can shorten a fingerprint detection time. You may make it connect two or 
more steps of line read circuits 22 furthermore, and, thereby, the information on all the lines on the 
sensor side 12 can be read by 1 time of line read time. 

[0099] Moreover, it sets in the form of above-mentioned operation. Although the data line therefore 
inputted into the right input 28 and the negative input 29 of the differential-amplifier circuit 27 at the 
input circuit changing switches 25 and 26, and 51 A and 52A was described about the case where it is 
made for the following sensor electrode 3A (n+1) to always become the negative input 29 to sensor 
electrode 3An one by one this invention fixes connection of not only this but the data lines 23 and 24 to 
the right input 28 or either of 29, and you may make it reverse the polarity of the output from the 
differential-amplifier circuit 27, and, thereby, it can acquire the same effect as an above-mentioned case. 

[0100] Moreover, although the case where the electrostatic capacity of the formation capacitor Cs 
therefore formed in a sample using a distribution capacitor was detected was described, you may make it 
this invention detect the electrostatic capacity of the formation capacitor Cs therefore to change of the 
amplitude in the form of above-mentioned operation, applying not only this but alternating voltage to 
the formation capacitor Cs. 

[0101] Furthermore, although the case where a switching element 6 (a switch SWS1 - SWSn, and 
SWP1, SWP2, SWG1 and SWG2) was therefore formed in an FET transistor in the form of above- 
mentioned operation was described, even if this invention uses not only this but a bipolar transistor, it 
can acquire the same effect as an above-mentioned case. 

[Effect of the Invention] The sensor electrode section which is formed as mentioned above by therefore 
wearing the front face of two or more electrodes and the electrode concerned to the dielectric layer of 
predetermined thickness according to this invention, By having detected the voltage by the charge 
accumulated to the capacitor therefore formed in the sample in contact with the front face of the sensor 
electrode section as a differential-amplifier output from the 1st and 2nd electrodes, remove the in-phase 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 11 of 11 



component of noise and a signal detection with a high signal-to-noise ratio is made. The fingerprint 
reader which can read the configuration of a fingerprint with high degree of accuracy by simple 
composition in this way, and its method can be realized. 



[Translation done.] 
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